Background: Noncommunicable disease (NCD) has become the leading cause of mortality and disease burden worldwide. Methods: A cross-sectional survey was carried out to investigate the prevalence of NCDs and risk factor control on dietary behaviors and dietary intake in China, Japan, and Korea. Results: There were significant differences among the three countries on the prevalence of hypertension (24.5% in China, 17.6% in Korea, and 15.2% in Japan), diabetes (8.9% in China, 5.7% in Korea, and 4.8% in Japan), hyperlipidemia (13.1% in China, 9.2% in Korea, and 6.9% in Japan), and angina pectoris (3.6% in China, 1.7% in Korea, and 1.5% in Japan). The prevalence rate of hypertension, diabetes, hyperlipidemia, and angina pectoris was highest in China and lowest in Japan. However, 82.2%, 48.4%, and 64.4% of Chinese, Koreans, and Japanese presented good dietary behavior, respectively. Multivariable logistic regression analysis found that sex, age, and marital status were predictors of good dietary behavior. In addition, in comparison with subjects without hypertension, diabetes, or hyperlipidemia, subjects with hypertension, diabetes, or hyperlipidemia significantly improved their dietary behaviors and controlled their intake of salt, sugar, and oil. Conclusions: The prevalence of NCDs and trends in major modifiable risk factor control in China, Korea, and Japan remain troubling. Public efforts to introduce healthy lifestyle changes and systematic NCDs prevention programs are necessary to reduce the epidemic of NCDs in these three Asian countries.
Introduction
A noncommunicable disease (NCD) is a medical condition that is noninfectious and nontransmissible among people. NCD is one of the leading causes of mortality and disease burden worldwide. A total of 34.5 million deaths (65% of total deaths) globally were caused by NCDs in 2010, which showed a significant increase from 1990. 1 The morbidity and mortality rates of NCDs in China, Japan, and Korea have increased because of increasing fat and protein intake and sedentary lifestyle. 2, 3 According to the national data, 80% of deaths and 70% of the total disease burden in China in 2005 were caused by NCDs. 4 Using the mortality and national health insurance claim data in Korea, researchers found that, of all causes of mortality, the proportion of mortality from the major NCDs was 39.4% in 1983 and increased to 56.0% in 2011. 5 In Japan, the leading causes of death are malignant neoplasm, heart disease, and cerebrovascular disease, which accounted for more than 50% of the total deaths in 2009. 6 To reduce the burden of NCDs, comprehensive approaches across the entire disease spectrum are needed, from health promotion, primary prevention, high-risk group screening, and early diagnosis to better treatment and rehabilitation. Among these comprehensive approaches, risk factor modification is an efficient and proven strategy in reducing NCD burden. 7 According to the World Health Organization (WHO) report, tobacco and alcohol Recently, most public health activities have targeted modifiable risk factors in reducing the burden of NCDs because the prevention and treatment of major modifiable risk factors have been proven to be effective in reducing mortality caused by NCDs. Over the past few decades, we observed some significant achievements in risk factor modifications among Chinese, Japanese, and Koreans, such as improved dietary behaviors and dietary intake status. 7 In spite of the many reports on the prevalence of NCDs and risk factor control among Chinese, Japanese, and Koreans, direct comparison of the prevalence and risk factor control between Chinese, Japanese, and Koreans, has never been investigated under the same study protocol. In the present research, the prevalence of NCDs and risk factor control, including dietary behaviors and dietary intake status among Chinese, Japanese, and Koreans, were compared by using similar study protocols.
Methods

Sampling
This study is cooperative research that is performed by Peking University in China, Saitama Prefectural University in Japan, and Shingu College in Korea. In this study, a cross-sectional survey was performed to investigate the prevalence of NCDs and risk factor control on dietary behaviors and dietary intake in four cities, including Beijing in China, with a population of about 20 million; Matsumoto and Koshigaya in Japan, with populations of about 240,000, and 330,000, respectively; and Seongnam in Korea, with a population of about 1 million. Beijing is the capital of China. Matsumoto, Koshigaya, and Seongnam are average cities in Japan and Korea. A multistage stratified random sampling was used in the study. These four cities were selected using purposive sampling in each country, and three communities in different districts were randomly selected in China and Korea. Then, face-to-face interviews were conducted to answer the questionnaire in China and Korea. In Japan, 1500 subjects were randomly selected from the registered permanent residents in Matsumoto and Koshigaya, and self-administered questionnaires were mailed to collect information from registered permanent residents. Participation was noncompulsory, and the respondents were asked to mail back the questionnaires. The study was conducted according to the guidelines in the Declaration of Helsinki. All of the procedures involving human subjects were approved by the Medical Ethics Research Board of Peking University, Saitama Prefectural University, and Shingu College. A written informed consent was obtained in the study.
Questionnaire interviews
The prevalence of four major NCDs, including hypertension, diabetes, hyperlipidemia, and angina pectoris, was investigated in this study. The health outcomes were obtained using a questionnaire. Demographic information, such as age, sex, household composition, education, marital status, and employment status, were obtained. In this study, marital status was stratified to four groups: single, married, divorced, or widowed. The educational status included four levels: less than primary schools, middle school, high school, junior college and technical secondary school, or college and graduate school. In this study, weight and height were self-reported. All subjects were stratified according to the WHO body mass index (BMI) classification: BMI less than 18. 5 Nine questions on dietary behaviors were asked: 1) "Do you control salt intake?"; 2) "Do you control sugar intake?"; 3) "Do you control oil intake?"; 4) "Do you control the intake of food with additives?"; 5) "Do you control the intake of too much energy?"; 6) "Do you eat on time?"; 7) "Do you care about nutrition balance?"; 8) "Do you drink adequate water?"; and 9) "Do you buy food according to the nutrition label?". Moreover, the dietary behaviors were quantified by marks, and each good dietary behavior was given one mark. A participant who obtained more than five marks was classified as having good dietary behavior. In addition, a food frequency questionnaire was used to investigate the intake status of 12 kinds of food: fruits; vegetables; milk and dairy; beans, tofu and soymilk; seaweed; fish; meat; processed meat; instant noodles; breakfast; eating out; and fast food. The intake frequencies included four classes: never, 1e2 days each week, 3e4 days each week, or 5 or more days each week.
The questionnaire was produced in Japan, and it was translated to Chinese and Korean by Chinese and Korean researchers, respectively. In addition, the questionnaire in Chinese and Korean was back-translated to Japanese to determine its consistency. The validation of each questionnaire version was evaluated using a pilot study in each country.
Data analysis
The differences in the proportion of demographic variables, dietary behaviors, and dietary intake status among three countries were analyzed using the chi-square test. Multivariable logistic regression analysis was used to clarify the predictors for good dietary behavior. The mean score of dietary behavior was analyzed using analysis of variance. Chi-square test was performed to analyze the differences in the prevalence of hypertension, diabetes, hyperlipidemia, and angina pectoris among the three countries. In addition, chi-square test was used to determine the differences on dietary behavior and dietary intake status between subjects with noncommunicable disease and subjects without noncommunicable disease. P values were two-tailed, with P < 0.05 being considered statistically significant. Statistical analyses were performed using SPSS 20.0 (SPSS Inc., Chicago, IL, USA).
Results
In the present research, 1742, 905, and 3000 subjects were investigated and 1742, 905, and 1667 valid questionnaires were obtained in China, Korea, and Japan, respectively. The response rate was 100%, 100%, and 55.6% in China, Korea, and Japan, respectively. There were significant differences in the prevalence of hypertension (24.5% in China, 17.6% in Korea, and 15.2% in Japan, P ¼ 0.001), diabetes (8.9% in China, 5.7% in Korea, and 4.8% in Japan, P ¼ 0.001), hyperlipidemia (13.1% in China, 9.2% in Korea, and 6.9% in Japan, P ¼ 0.001), and angina pectoris (3.6% in China, 1.7% in Korea, and 1.5% in Japan, P ¼ 0.001) among the three countries. The prevalence rate of hypertension, diabetes, hyperlipidemia, and angina pectoris was highest in China and lowest in Japan. Demographic characteristics of the subjects in the three countries are summarized in Table 1 . The distributions of sex, age, marital status, education, and BMI were significantly different among the three countries (P ¼ 0.001). Table 2 shows the dietary behavior control status in China, Korea, and Japan. There were significant differences on the control of salt, sugar, oil, and calories among participants in China, Korea, and Japan. More than 70% of Chinese tried their best to control the intake of salt, sugar, oil, and calories. However, only 35.3% of Koreans tried their best to control the intake of calories. For the dietary behaviors of food additive control, eating on time, paying attention to nutrition balance and labels, and taking adequate amounts of water, significant differences among participants in China, Korea, and Japan were also observed. Most of the subjects tried their best to follow good dietary behaviors. However, most subjects did not pay attention to nutrition labels. Only 44.1% of Chinese, 33% of Koreans, and 28% of Japanese paid attention to nutrition labels. To explore the predictors of good dietary behavior, the dietary behaviors were quantified by marks, and each good dietary behavior was given one mark. Significant differences were observed among the three countries, and the mean scores were 6.74, 4.37, and 5.32 in China, Korea, and Japan, respectively (P ¼ 0.001). Subjects who obtained more than 5 marks were classified as showing good dietary behavior, and the prevalence rates of good dietary behavior were 82.2%, 48.4%, and 64.4% in China, Korea, and Japan, respectively (P ¼ 0.001). Multivariable logistic regression analysis found that sex, age, and marital status were the predictors of good dietary behavior, after adjustment for BMI and education level. Female, married, and old-aged subjects had better dietary behavior than other subjects ( Table 3) .
The intake of 12 kinds of food is presented in Table 4 . Most of the subjects ate fruit at least once a week, but more than 20% of Japanese never ate fruit. More than 80% of Chinese ate vegetables every day, whereas only 27.9% of Koreans ate vegetables every day. About 29.7% of Chinese never ate dairy food, and 42.4% of Chinese never ate seaweed. For the three countries, about 90% or 80% subjects ate soy food or fish at least once a week. Meat was consumed daily by 24.4%, 6.0%, and 14.1% and processed meat was consumed daily by 2.6%, 3.6%, and 4.7% of Chinese, Korean, and Japanese, respectively. About 50% or 70% of subjects never ate instant noodles or fast food, and only half of Koreans ate breakfast daily. There were 54.7%, 33.2%, and 50.2% of Chinese, Koreans, and Japanese subjects who never ate out, respectively.
The differences on dietary behavior and dietary intake status between subjects with noncommunicable disease and subjects without noncommunicable disease were analyzed. As shown in Table 5 , significant differences between subjects with hypertension or diabetes and subjects without hypertension or diabetes on dietary behaviors (except for nutrition balance) were also observed. In Table 1 Demographic characteristics of the subjects in China, Korea, and Japan.
Indices
China N (%) Korea N (%) Japan N (%) P BMI, body mass index; CI, confidence interval; OR, odds ratio. Adjusted by body mass index and education. * P < 0.05.
Table 4
The differences of food intake frequency in China, Korea, and Japan. comparison with subjects without hyperlipidemia, subjects with hyperlipidemia significantly controlled their intake of salt, sugar, oil, and food additives. Significant differences on food additive-control and eating on time were observed between subjects with angina pectoris and subjects without angina pectoris. Table 6 shows the differences on dietary intake status between subjects with NCDs and subjects without NCDs. Significant differences in vegetable intake were found between subjects with hypertension or diabetes and subjects without hypertension or diabetes. In addition, more subjects with NCDs paid attention to eating breakfast daily. More subjects with hypertension, diabetes, and hyperlipidemia never ate out.
Discussion
To date, this is the first study on the current prevalence of NCDs and risk factor control in three Asian countries using a single study protocol. The prevalence rates of hypertension, diabetes, hyperlipidemia, and angina pectoris were highest in China and lowest in Japan. However, Chinese subjects presented greater awareness of risk factor control than Korean and Japanese subjects.
The lifestyle and diet of the Chinese, Korean, and Japanese people have changed substantially in recent decades, with increased fat and protein intake and a more sedentary lifestyle. 2, 3, 9 A steady increase in NCDs has been observed because of these changes. 10 12 Over the past few decades, some significant achievements in risk factor Table 5 The differences on dietary behavior between subjects with noncommunicable disease and subjects without noncommunicable disease. P values were calculated using the Chi-square test.
Table 6
The differences on dietary intake status between subjects with noncommunicable disease and subjects without noncommunicable disease.
modifications among Chinese, Koreans, and Japanese have been implemented. In Korea, Korean National Health Insurance Policy has provided most Koreans with medical examinations and health education every other year. 13 In Japan, a 10-year national health promotion campaign, called Health Japan 21, was initiated by the Japanese government in 2000 for improving the nation's health. 14 In this campaign, 59 indicators, such as diet, smoking, and diabetes, were established to monitor and improve risk factor management. 14 In China, the national cancer prevention and control plan (2004e10) and a national chronic disease prevention and control plan have been implemented. 4 In this report, about 82%, 48%, and 64% of Chinese, Koreans, and Japanese, respectively, presented good dietary behavior. Although our dietary behavior quantification method is original to the present research, we discerned that greater attention is needed for modifying risk factors among subgroups of gender, age, and demographic status. We found that males are often less health consciousness compared with females, a finding which was consistent with those of previous studies. 13, 15 In the Ansan study of Koreans, a significantly higher rate of awareness, treatment, and control of NCDs was observed in women than those in men. 13 In the present research, subjects with hypertension, diabetes, or hyperlipidemia significantly improved their dietary behaviors and controlled salt, sugar, and oil intake compared with subjects without hypertension, diabetes, or hyperlipidemia. However, subjects with angina pectoris did not significantly improve their dietary behaviors compared with subjects without angina pectoris. Thus, health educators should target health education for patients with angina pectoris. Our study has some limitations. This is a cross-sectional study than can only present the possible risk factors for health consciousness. Although we tried to standardize our surveys in three different regions as uniformly as possible, some procedures had to be modified according to the local research environment. The method of population recruitment and questionnaire survey had to be performed in ways that would best accommodate the local situation. For example, face-to-face interviews were conducted in China and Korea. However, a random sample of registered permanent residence and a mail survey were used in Japan. As a result, the response rate was significantly different among the three countries. The response rate was 55.6% in Japan. This rate is not low for a mail survey in Japan, but we should be careful about the relatively small population of younger respondents or working men. In addition, different understandings of salt, sugar, and oil control among the three countries that are based on cultural background may also introduce bias into the results. However, bias in the comparison of prevalence and risk control status among participants in the three countries is expected to be small because of the large sample size.
In conclusion, the current status of the prevalence of NCDs and trends in major modifiable risk factor control in China, Korea, and Japan reinforce the importance of prevention, detection, and treatment of risk factors in reducing the burden of NCDs on individuals and societies. Public efforts to introduce healthy lifestyle change and systematic NCD prevention programs are necessary to reduce the epidemic of NCDs in these three Asian countries.
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